In vivo marking of rhesus monkey lymphocytes by adeno-associated viral vectors: direct comparison with retroviral vectors.
We have compared adeno-associated virus (AAV)-based and retrovirus-based vectors for their ability to transduce primary T lymphocytes in vitro and then tracked the persistence of these genetically marked lymphocytes in vivo, using the rhesus monkey model. To avoid the complication of immune rejection of lymphocytes transduced with xenogeneic genes in tracking studies primarily designed to investigate transduction efficiency and in vivo kinetics, the vectors were designed without expressed genes. All vectors contained identically mutated beta-galactosidase gene (beta-gal) and neomycin resistance gene (neo) DNA sequences separated by different length polylinkers, allowing simple differentiation by polymerase chain reaction (PCR). Each of 2 aliquots of peripheral blood lymphocytes from 4 rhesus monkeys were transduced with either AAV or retroviral vectors. The in vitro transduction efficiency (mean vector copy number/cell) after the ex vivo culture was estimated by PCR at 0.015 to 3.0 for AAV, varying depending on the multiplicity of infection (MOI) used for transduction, and 0.13 to 0.19 for the retroviral transductions. Seven days after transduction, Southern blot analysis of AAV-transduced lymphocytes showed double-stranded and head-to-tail concatemer forms but failed to show integration of the AAV vector. AAV and retroviral aliquots were reinfused concurrently into each animal. Although the retrovirally marked lymphocytes could be detected for much longer after infusion, AAV transduction resulted in higher short-term in vivo marking efficiency compared with retroviral vectors, suggesting possible clinical applications of AAV vectors in lymphocyte gene therapy when long-term vector persistence is not required or desired.